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Background: There is lack of information about the effect of general distress and
pregnancy-specific distress in mid- and late-pregnancy separately on neonatal out-
come.
Objective: The aim of this study was to assess the effects of mid-maternal distress on
late-maternal distress and birth outcomes with a causal model of relationships among
general distress and pregnancy-specific distress.
Materials and Methods: In this longitudinal descriptive study, 100 low-risk pregnant
women participated. Participants completed three questionnaires at mid-pregnancy
(13–26 wk) and at late pregnancy (27–40 wk). Pregnancy-general distress was assessed
by the Perceived Stress Scale and the Hospital Anxiety Depression Scale. Pregnancy-
specific distress was evaluated by the Prenatal Distress Questionnaire. The pregnant
women were followed to after birth and neonatal outcome were assessed.
Results: All total effect pathways were significant as predictors of birth outcomes
(height, weight, and head circumference). Mid-pregnancy-specific distress had a signif-
icant relationship with late pregnancy-specific distress. However, mid-maternal distress
was not related directly to birth outcomes. The effect of mid-maternal distress on birth
outcomes was related indirectly to late-maternal distress. Both late general distress and
late pregnancy-specific distress had direct negative effects on three indexes of birth
outcome. The negative effect of late general-pregnancy distress and mid-pregnancy-
specific distress on birth outcome was mediated through late pregnancy-specific
distress.
Conclusion: Both late pregnancy-general distress and pregnancy-specific distress
have negative effects on birth outcomes. These findings support a role for nega-
tive effect as mediating the relationship between late pregnancy-specific distress and
birth outcomes.
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1. Introduction
Maternal distress, the experience of pregnancy-
general distress (stress, anxiety, and depression)
and pregnancy-specific distress during pregnancy
and delivery is common (1, 2). Maternal distress
is associated with negative consequences on
maternal and fetal health. Evidence suggests that
antenatal maternal distress increases the risk of
spontaneous abortion, preterm delivery, and hyper-
tension (3). Maternal distress during pregnancy was
found to adversely influence the growth of the
fetus (4). Although evidence supports the effect of
psychological factors on maternal stress, suitable
adaptation to stress may influence birth outcomes
(5–7).
There is the controversy that maternal distress is
related to the time of pregnancy. A study reported
that depressive symptoms and maternal distress
in early pregnancy where related to maternal
distress during late pregnancy. (8). A study showed
that both state and trait anxiety were not different
among pregnant women in early-, mid-, and late
pregnancy (9). Although some large cohort studies
reported correlations between high levels of anxiety
and depression during pregnancy and adverse birth
outcomes (10), studies that explore the relationship
between maternal distress in mid- and late study
and effect on neonatal outcome have not been
addressed sufficiently. A cohort study reported that
maternal distress during pregnancy was a risk factor
for childhood disease in the offspring (11).
The aims of this study were to: 1) explore whether
mid-maternal distress is related to birth outcome;
2) explore whether late-maternal distress is associ-
ated with birth outcome; 3) explore the association
between mid-maternal distress and late-maternal
distress; and 4) test the model depicted in
Figure 1 of the proposed interrelationships - whether
the effect of mid-maternal distress on birth out-
come was mediated by late pregnancy-specific
distress.
Figure 1. Final path model with standardized path coeffi-
cients of predictors of birth outcomes. Stress-Mid: perceived
stress in mid-pregnancy. Stress-Late: perceived stress in late-
pregnancy. PDQ: Prenatal Distress Questionnaire. PDQ-Mid:
Prenatal Distress Questionnaire in mid-pregnancy. PDQ-Late:
Prenatal Distress Questionnaire in late-pregnancy. HADS: Hos-
pital Anxiety Depression Scale. HADS-Mid: Hospital Anxiety
Depression Scale in mid-pregnancy. HADS-Late: Hospital Anx-
iety Depression Scale late-pregnancy.
2. Materials and Methods
A prospective study was conducted in health
centers of the Babol University of Medical
Sciences from December 2014 to June 2015.
Inclusion criteria were: pregnant women who had
at least 5 yr of education, over the age of 18 yr,
agreed to enter the study, a gestational age
between 13 and 26 wk, and self-reported that they
were healthy and at low risk of developing
complications. The women who were classified as
being at risk for pregnancy complications were
excluded from the study. Convenience sampling
was utilized to recruit the women based on the
multi-stage cluster. Of the 115 eligible women who
consented to participate in the study, 100 women
continued the study through their third trimester.
Five midwives gave a brief explanation
regarding the purpose of the study and how to fill
in the questionnaires. Participants completed three
questionnaires; the Hospital Anxiety Depression
Scale (HADS), the Prenatal Distress Questionnaire
(PDQ), and the Perceived Stress Scale (PSS-14)
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during antenatal care appointments at
mid-pregnancy (13–26 wk) and late pregnancy
(27–40 wk). Pregnancy-general distress was
assessed by two questionnaires including PSS-14
and HADS. Pregnancy-specific distress was
evaluated by one questionnaire; the PDQ. The
women were followed to birth. After the child birth,
a midwife gathered the medical records of
newborns from the files, including height, weight,
and head circumference of the neonates.
2.1. Measures
2.1.1. Perceived Stress Scale (PSS-14)
It contains 14 items and assesses the public
perceived stress in the past month. The responses
of the PSS-14 are given on a five-point Likert scale
ranging from 0 (never) to 4 (almost). PSS-14 has a
possible range of 0–56. The higher points indicate
higher perceived stress. In this study, the
Cronbach’s alpha coefficient of the PsS-14 was
0.789.
2.1.2. PDQ
It consisted of 12 items to assess pregnancy-
specific distress. It has three reliable subscales;
concerns about emotions and relationships,
weight/body image, and birth and the baby. The
responses of the PDQ were given on a five-point
Likert scale ranging from 0 (not at all) to 4
(extremely). In this study, the Cronbach’s alpha
coefficient of the PDQ was 0.754.
2.1.3. HADS
Hospital Anxiety Depression Scale consists of
14 items (seven questions on anxiety and seven
questions on depression) to screen the presence
and severity of anxiety and depression. The score
of each item ranged 0-3, therefore total score of
anxiety or depression ranged 0-21. (12). In the
present study, HADS had 0.783 Cronbach’s alpha
coefficient.
2.2. Ethical consideraqtion
All aspects of the study were approved by the
research committee of the Babol University of
Medical Sciences (Code: IR.MUBABOL.REC.
1397.029). All of the participants signed the
informed consent form.
2.3. Statistical analysis
To investigate the relationship between
neonatal outcomes and maternal distress, path
analysis was done. The factors for path model
were selected based on previous studies. The
hypothesis was assumed from the literature that
mid-anxiety/mid-depression affects birth outcomes
both directly and indirectly (late-anxiety/depre-
ssion). Mid-perceived stress affects birth outcomes
both directly and indirectly (late-anxiety/
depression and late-perceived stress). In addition,
late pregnancy-specific stress mediates the
relationship between late-anxiety/depression and
late-perceived stress with the birth outcome.
Therefore, the separate full model for each of the
birth outcomes included more than eight nuisance
parameters in addition to the interest parameters.
The standard beta coefficient (B) obtained from the
multiple regression model represented the corre-
lation coefficient between variables; R2 (coefficient
of determination) obtained from the regression
model represented the efficiency of the model.
3. Results
About 68% of women’s age was under 30 yr
and 90% of them were employed. The mean of
maternal distress were increased in late, but this
increase was statistically significant (p < 0.001)
(Table I). Figure 1 shows that the final model,
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illustrating the significant relationship between
mid- and late-pregnancy distress. The significant
pathways of the model for birth outcomes
accounted for 20%, 25%, and 17% of the variance
in the model for late pregnancy-specific distress
(for height, weight, and head circumference,
respectively), 57% for late general distress, and
45% for late pregnancy-specific stress (PDQ). The
second important keys were the relationships
between mid- and late-maternal distress.
Mid-general-pregnancy distress (index of
perceived stress and depression/anxiety) had a
significant relationship with late general-pregnancy
distress. Additionally, mid-pregnancy-specific
stress (PDQ) had a significant relationship with late
pregnancy-specific stress. However, mid-maternal
distress was not related directly to birth outcomes.
The effect of mid-maternal distress on birth
Table I. The comparison of mean and standard deviations of maternal distress in mid- and late pregnancy and the correlation
between them
Maternal distress Mid-pregnancy Late-pregnancy P-value Correlation of
Mid & Late r
(p-value)
General Perceived Stress (PSS-14) 22.48 ± 6.98 23.05 ± 6.29 0.203 0.788 (< 0.001)
Pregnancy distress (PDQ)
concerns about birth and the baby 10.28 ± 5.17 10.39 ± 5.19 0.775 0.727 (< 0.001)
concerns about weight/body image 5.10 ± 1.86 4.92 ± 2.58 0.494 0.337 (0.001)
concerns about emotions and relationships 2.68 ± 2.05 2.76 ± 1.98 0.671 0.567 (< 0.001)
Total PDQ 18.06 ± 7.25 18.07 ± 8.35 0.986 0.737 (< 0.001)
Depression and Anxiety (HADS)
Depression 6.6 ± 3.01 7.38 ± 3.23 0.002 0.698 (< 0.001)
Anxiety 6.1 ± 3.37 6.69 ± 3.46 0.030 0.691 (< 0.001)
Total HADS 12.7 ± 5.74 14.07 ± 6.25 0.002 0.755 (< 0.001)
Data presented as mean ± SD
Range scores: PSS-14; Perceived stress scale: 0-56, PDQ; Pregnancy distress questionnaire, concern about birth: 0-24; concern
about weight and body image: 0-12; concerns about emotions and interpersonal relationships: 0-12, Total PDQ: 0-48. HADS; Hospital
anxiety depression scale: anxiety, 0-21, depression: 0-21, Total scores HADS: 0-42
To compare the means between mid and late-pregnancy, t-test was used
To assess the association between scores of mid and late-pregnancy, Pearson correlation coefficient was used
outcomes was related indirectly to late-maternal
distress. The results showed that both late general
distress (perceived stress, depression/anxiety) and
late pregnancy-specific distress had direct
negative effects on the three indexes of birth
outcomes (weight, height, and head circumfer-
ence). Table II shows that late perceived stress had
a significant direct negative effect on the head
circumferences, weight, and height of the
neonates. In addition, late-depression/anxiety had
an indirect effect on head circumferences, weight,
and height of the neonates through late-pregnancy
distress. An important pathway is the mediator role
of late pregnancy-specific distress. The negative
effect of late general-pregnancy distress and
mid-pregnancy-specific distress on birth outcomes
were mediated through late pregnancy-specific
distress.
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Table II. Direct and indirect effect of the psychosocial predictors of birth outcomes
Psychosocial predictors Effects
Direct Indirect Total effect
Perceived stress
Mild
Height - -0.21 -0.21
Weight - -0.26 -0.26
Head circumference - -0.18 -0.18
Late
Height -0.27 -0.06 -0.33
Weight -0.33 -0.06 -0.39
Head circumference -0.23 -0.06 -0.29
Depression/anxiety
Mild
Height -0.16 - -0.16
Weight -0.18 - -0.18
Head circumference -0.18 - -0.18
Late
Height -0.22 - -0.22
Weight -0.24 - -0.24
Head circumference -0.24 - -0.24
Pregnancy distress
Mild
Height - -0.07 -0.07
Weight - -0.08 -0.08
Head circumference - -0.08 -0.08
Late
Height - -0.1 -0.1
Weight - -0.18 -0.18
Head circumference - -0.18 -0.18
Data presented as correlation coefficient between variables
4. Discussion
The results showed that mid-maternal distress
was not related directly to birth outcome. The
effect of mid-maternal distress on birth outcome
was related indirectly to late-maternal distress.
Inconsistent with our results, a study reported that
depression and anxiety in early pregnancy
predicted higher levels of anxiety in late
pregnancy (8). Previous research showed the
significant relationship between late-maternal
distress and preterm labor (12). Another report
emphasized that early stress was a statistically
significant determinant of mid-pregnancy
specific-anxiety (13). Women with stress and
anxiety during pregnancy are at risk of having birth
babies with lower APGAR scores (appearance,
pulse, grimace, activity, and respiration) and lower
psychomotor skills (14). In contrast with our results,
some studies suggest that maternal stress during
mid-pregnancy was significantly associated with
poor neonatal and mental development of the
infant (15, 16). Hassanjanzadeh and colleague
concluded that maternal general stress is
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negatively associated with the head circ-
umference. Additionally, depression symptoms
during pregnancy were a negative predictor of
APGAR scores of neonates (17).
The other main results of our path analysis
confirmed that both late general-pregnancy
stress (indexes of perceived stress and
depression/anxiety) and late pregnancy-specific
stress (PDQ) had direct negative effects on all of
the indexes of birth outcome (weight, height, and
head circumference). Inconsistent with our results,
a study reported that pregnancy-specific distress
in early, mid, and late pregnancy was associated
negatively with birthweight (18).
The study has some limitations. First, we used
some instruments to assess general or specific
stress. Second, we could not conduct a continuous
cohort evaluation for child development after birth.
Third, the study employed correlational methods.
In conclusion, the results of the present study
revealed that the negative effect of both mid-
maternal distresses on birth outcome was related
indirectly to late-maternal distress. Late-pregnancy
distress has an indirect key role on negative birth
outcomes. In addition, late pregnancy-specific
distress mediates the relationships between late
general-pregnancy distress (depression/anxiety
and perceived stress), mid-pregnancy-specific
stress, and birth outcome. This study provided a
foundation for further research examining how
pregnancy-specific distress, especially in late
pregnancy, is a better predictor than pregnancy-
general distress for the birth outcome.
Acknowledgments
The authors would like to thank all the pregnant
women who participated in the study.
Conflict of Interest
The authors declare that there is no conflict of
interest.
References
[1] Faramarzi M, Pasha H, Khafri S, Heidary S. The factor structure
and psychometric properties of the persian version of the revised
prenatal coping inventory (Nu-PCI). J Clin Diagn Res 2017; 11: QC17–
QC20.
[2] Pasha H, Basirat Z, Hajahmadi M, Bakhtiari A, Faramarzi M,
Salmalian H. Maternal expectations and experiences of labor
analgesia with nitrous oxide. Iran Red Crescent Med J 2012; 14:
792–797.
[3] Stewart DE. Clinical practice: Depression during pregnancy. N Engl
J Med 2011; 365: 1605–1611.
[4] Nath A, Murthy GVS, Babu GR, Di Renzo GC. Effect of prenatal
exposure to maternal cortisol and psychological distress on infant
development in Bengaluru, southern India: a prospective cohort
study. BMC Psychiatry 2017; 17: 255.
[5] Yali AM, Lobel M. Stress-resistance resources and coping
in pregnancy. Int J Anxiety, Stress & Coping 2002; 15:
289–309.
[6] Faramarzi M, Amiri FN, Rezaee R. Relationship of coping ways and
anxiety with pregnancy specific-stress. Pak J Med Sci 2016; 32:
1364–1369.
[7] Faramarzi M, Pasha H. The role of social support in prediction of
stress during pregnancy. J Babol Univ Med Sci 2015; 17: 52–60.
[8] Skouteris H, Wertheim EH, Rallis S, Milgrom J, Paxton SJ. Depres-
sion and anxiety through pregnancy and the early postpartum: an
examination of prospective relationships. J Affect Disord 2009; 113:
303–308.
[9] Faramarzi M, Pasha H. Psychometric properties of the
Persian version of the Prenatal Distress Questionnaire. Social
Behavior and Personality: An International Journal 2018; 46: 815–
822.
[10] Henriksen RE, Thuen F. Marital quality and stress in pregnancy
predict the risk of infectious disease in the offspring: the norwegian
mother and child cohort study. PloS One 2015; 10: e0137304.
[11] Tegethoff M, Greene N, Olsen J, Schaffner E, Meinlschmidt G. Stress
during pregnancy and offspring pediatric disease: A national cohort
study. Environ Health Perspect 2011; 119: 1647–1652.
[12] Borders AE, Grobman WA, Amsden LB, Holl JL. Chronic stress and
low birth weight neonates in a low-income population of women.
Obstet Gynecol 2007; 109: 331–338.
[13] Akiki S, Avison WR, Speechley KN, Campbell MK. Determinants
of maternal antenatal state-anxiety in mid-pregnancy: Role of
maternal feelings about the pregnancy. J Affect Disord 2016; 196:
260–267.
[14] Huizink AC. Prenatal stress and its effects on infant development.
Academic Thesis, University Utrecht. The Netherlands; 2000; 1–
217.
[15] Servili C, Medhin G, Hanlon C, Tomlinson M, Worku B, Baheretibeb
Y et al. Maternal common mental disorders and infant development
in Ethiopia: the P-MaMiE Birth Cohort. BMC Public Health 2010; 10:
693.
[16] Davis EP, Sandman CA. The timing of prenatal exposure to maternal
cortisol and psychosocial stress is associated with human infant
cognitive development. Child Dev 2010; 81: 131–148.
[17] Hasanjanzadeh P, Faramarzi M. Relationship between Maternal
General and Specific-Pregnancy Stress, Anxiety, and Depression
Symptoms and Pregnancy Outcome. J Clin Diagn Res 2017; 11:
VC04–VC07.
[18] Lobel M, Cannella DL, Graham JE, DeVincent C,
Schneider J, Meyer BA. Pregnancy-specific stress, prenatal
health behaviors, and birth outcomes. Health Psychol 2008; 27:
604–615.
Page 590 https://doi.org/10.18502/ijrm.v17i8.4824
